Tight junctions between bovine brain capillary endothelial cells in primary cell culture are impermeable to horseradish peroxidase (HRP) after 5 min of incubation. However, following 1-5 min of exposure to 1.6 M arabinose, HRP penetrates the extracellular space between successive tight junctions. Endothelial cells in control cultures contain a small number of cytoplasmic pits and vesicles containing HRP which do not increase in number after hyperosmotic treatment.
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Endothelial cells of brain capillaries are joined together by continuous tight junctions and contain few pinocytotic vesicles. These features result in the formation of a blood-brain barrier (BBB) which restricts the movement of proteins from blood to brain. This barrier, however, can be opened by perfusion of the cerebral vasculature with hyperosmotic media4,5,9A 1,12. Whether this breakdown of the barrier is the result of altered junctional permeability4,5,9, ll or an increase in the rate of trans-endothelial vesicular transport 7,12 has not been established with certainty using in vivo preparations.
Our laboratory has recently reported methods2, 3 for the purification and growth of brain capillary endothelial cells in tissue culture. These cells are bound together by numerous tight junctions and, therefore, should provide a convenient in vitro model for studies of altered BBB permeability. In the present study we used the protein tracer, horseradish peroxidase (HRP), to investigate the permeability of monolayers of cultured brain capillary endothelial cells under control conditions and after exposure to hyperosmotic solutions of arabinose.
Primary cultures of capillary endothelium from bovine brain were derived as previously described 2. The cells were grown in a-MEM medium (Gibco) containing 10% plasma-derived porcine serum, 100/~g/ml penicillin, 100/~g/ml streptomycin, and 2.5 ktg/ml Fungizone. The monolayers reached confluence by 7 days and were routinely used for this study between 14 and 21 days in culture.
The cultured cells were washed 3 times over 15 min with serum-free medium and then incubated at room temperature in media containing 1 mg/ml of HRP (Type VI, Sigma) and either 0 (control) or 1.6 M arabinose. After various periods of time, the HRP-containing solutions were removed and the cells were fixed for 1 h at room temperature in a solution of 2.5% glutaraldehyde and 2% paraformaldehyde in 0.1 M sodium cacodylate buffer (pH 7.35). The fixed cells were then washed in cacodylate buffer and incubated for 1 h at 4 °C in 3,3'-diamino-benzidine (0.5 mg/ml) to permit histochemical identification of HRP. The cells were post-fixed in 1% buffered solution of osmium tetroxide, stained en bloc with uranyl magnesium acetate, dehydrated and embedded in Epon-Araldite. Selected areas of the monolayers were cut out and re-embedded into molds to obtain transverse sections of the endothelial cells. Thin sections were examined in a Philips EM 400 Division of Neuropathology, 1335 E. Catherine St., University of 0006-8993/84/$03.00 © 1984 Elsevier Science Publishers B.V.
